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A.. .DIFFRACTION INTENSITY ( c p s ) 
^3 B...ANGLE(29) 

J™J (57) Abstract: A positive electrode active material for a lithium secondary cell having a high energy density and excellent in charg- 
ing/discharging cycle performance, and a lithium secondary cell having a high energy density and excellent in charging/discharging 
^ cycle performance are disclosed. A positive electrode active material for a lithium secondary cell is characterized in that the compo- 
sition of the active material is Li x Mn a Ni b Co c 0 2 (where a, b, and c are values of a point (a, b, c) on a side of or inside a quadrilateral 
O ABCD having vertexes A(0.5, 0.5, 0), B(0.55, 0.45, 0), C(0.55, 0. 1 5, 0.30), and D(0. 1 5, 0. 1 5, 0.7)) on a ternary state diagram show- 
^ ing the relationship among a, b, and c, and satisfy the expressions 0.95<x/(a+b+c)<1.35) and in that the active material contains a 
O composite oxide having an a -NaFe0 2 structure. The lithium secondary cell comprises this active material. 
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y^SfCfSCTC o SrtL, E.o , j3 — Ni (OH) 2 9 8£ & # 3g & *T f 5 4fc 

nxt)!N i srtu^-N i (oh) z wn£&mm*mir zit&moisimwk , l 

*^^i:iSH^^;L i. x Mn a N i b Co c 0 2 -T?^£*u5lg'a-&'ffc$3©*&;£ 

*&3it&©4>& < t h m n s^n i 0 - n i (oh) 2 m^^m^ 

Li-Mn-Ni-Co *-fi-»ft:»*Sf^«-«?lS > * tL «* # « % * IS J3 

JR75*W±©H*BK*©Jl1T* s J5&«f?>H^ ttfttt©H5 v» « 1ft -ffc $ * S 

r t a* t & 5 £gat S> £ ©n?. SfriK^Sr^fife-r s^^^JItc^ (Mn, Ni, 

Co) cO^-fe» N t tMn iN i i:tt^-*^i«tS;f ^LTV^5t>©^ 
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io-C^5i^f*)ot^ *tiiS«-Ni (OH) a gttirAfl!&$r#<'£&t> 
© ^ ifc 5 ^ |£ ttj&m^StfSffiTT*^ ft # a-Ni (OH) 2 l«jfe 
^^jgifero^^SSr^'^VN <i> (D t i"5 w t * b B - N i (OH) 2 ££ 
i:UT•^tpSlIJi2^*:©CuKa^ : S^fflV^fcaly^5'^i^IeJ^fEI(*^ 2 0° #i£icg&VN 
* w i'© tr-* a***sns. — «tr IS «c 4» tc a - N. i (OH) 2 §J*£f§l#3t 
ijS#<t*tl5t©li, StTlB t°— ^ O^, 10° #ifii2 2° ft3SKlW»fl&*lflI 
J?lf-^iJ5^H5± MK* 0-Ni (OH) 2 &± b LT-g-tf SfTi&ft: 

ftr IB 2 0 ° Ht&W— # & 7 /uxtr — h VT y ? xj&mVrffl&ffiW \s 
fcfct, 10° ttifi £ 2 2 ° tti£<z>fc*— ^«^§fftfclg©fen$:V^©£:&5o 
:oi5ft«-Ni (oh) ,S!J***3ft«:*<*tffl:'a-4fe*«rWfrU:fflv^-r» 

5i$ iS tB K AD & T ^ 2 1* ttfi (*R«|Ctt2 1±1. 5° ) (CL i 2 Mn0 3 ffil- 

ft* IS*?***, WflUcfS© fen* J: 5 K:**. 
©SIBfcHL, 3©±t^- "-" UT^IBi-^^ t i *. * 93 IB 

Stii, ffil±, "R3-m" tsistsrttts, 

lift EC o-fb-§-4fc*>fe*5W»#i U-n*-(t:4fcXHt«lftfl5*ltt«r»tR-f-5 
BfTfB L i >fc i: U T L i OH^MtS i:, L i OH©l^li4 5 
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<Bi5©flB#fcRW> 

L i x Mn,Ni b Co c O 2 Oif&^S:itHStI0T?&!), E 2 14, 

Hitefci e y ? a - &mm/3iE®?£^©©?£gs!m^m& ( s em) 
< is w & ^js-r s * ©a a <omm > 

*&W<DjEmft®&te. Li,Mn,Ni b Co e 0 2 (ill, a, b, 

cr4s*©B§«£^-rH7C5lfcfiElJtK::fc^-C,(a, b, c ) # & A ( 0 . 5, 0. 
5, 0) b & B (0. 55, 0. 45, 0) t AC ( 0 . 55, 0. 15, 0. 
30) t^D (0. 15, 0. 15, 0. 7) t Srl^ t 1 5 ift^A B C D O 
$±£fcl4rt!HSfC#£-f5$SB©li£-T?fc «3,0. 96<x/(a + b + c)<l. 

I^T, -hfB a , b2fet*ctf>ffiris JS iC V> £ ^ *l <D & & & JS it & ® <D 

& 8irlBl&'g'&<{tS$H^ L i 2 Mn0 3 S:^f lo t CuK ffi »Sr«fflL 
fc!l&^rcy^*.#£|5]#fi8ll2|{-*3^T. 2 9 = 1 8. 6 ± 0 . 3° <£> 13 #f 3& & ( m ) 
IC^-fS 28 = 21+1. 5' (CjoftS m$t1&&g. (s) <Oifc (s/m) # 0 . 

HflfEJfc (s/m) £ 0 . 0 4 *8t 3 *: * IC I* , _hi£b*:J;5^ WWKffl 

^MaStrcoM^^dS /3 - N i (OH) 2 m&M*Mig*3i h UT^tPfc 
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tut. ttrM-frBMstttt* N 2 ®t tetiSBE Tttmrnffit* o . 3 m 2 / g u 
c^ctco^tu, j.o, o-Ni (oh) zMtis&mm&G-t zfc&vs&± 

#* LVN#«i ^^flsf^ScKovN-rRwrs. MlBiKfiSttte. Ni (OH) 2 
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att*«3tK*5«- 5 N i U-W hC, MnJI^RtJS^SIC^tT C o JR^jJS* N i 
P^tJS-tcBBg^ti^'fk^^-efc-S U v. It B flc &c H Sr « 

/^f5Mn Jgi^ ©flfiglcte 2#-CfcS::£tfS$3F*LV^ atSiUfc 5& H & 2 ffi © M n & 

2 MnO 3 <D <TZ ^ tfrXZ Z>„ - © L i 2 Mn0 3 ft4V#i5lC*5 

^fo-5t>©©, s§m&T<Dwm t ft ^ m-etwuk® (jE*e«a) ^k^s 

•C& -5. 

r=feSt8u & gfc b i§ fc: *3 T , lWgEffctf* 2 flEOM n £± t LT^tp t> © 
85 — fc % RjS«©pHS:i 1 ^±©7;v* y *felc<fto r. i: 

1i&lie#©«$? 5 ^ ft 5 . © p H ft: , l 3 

*»5B#B*K:4fto;: t iSgi6tti?-?fc5o K Jb©*#»!i J: 9 » M n <0 IS $k & 
2fififc#fc*l, 4liJtUfcitlR'»«r«iftbfcimWflcr4/3 -N i (OH) 2 ffl*3t* 
± t bT^t? J*iTb fc ft 5 o ±IB©#fe#^^T ft V^ <t , ^^^^T = ^ T - 

4=j£ U^iitgS^ VfcmmWte « - N i (OH) 2 a#3t«r*< ^A/«t© 
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bftZo KJ&tt*ra5c£H*l»c«o2r& b tt«, RJ&m^ b K 5 ^«§f©®7c 
#J£A*t*: 9 . RJ&Mrt tifcfr iCJ;cT®iS:]S^§S 

?&fflE«g?£^ilC Srf^SS-r -5 #Ss£IE$i Ufc#^;fciSfe l 3 — 1 6 # *g b H T » 
5 r. i: 5. 

fc##Sb^. T = a«( jJ-^25##-t- 5 ^ t lc £ <9 % M 13 it JR R il & # 

ilfi t ft 0 , -#©^j£#c£&ofci£Jg:*4E/££-££ ^ b &X 
# 5 . & a» "<? % , SJSi^OT A ^ 4 £ N ^RJ&#?ftfc:#£-t'5M 

n, Ni. C o iV>ofcJH#H:A*t54I'f *^tlc#UTj8jlt Ufc*#T 

ea j f- j ^> k*« k a** a* ftm. Rj&wm.m, ^^>t« arc at 
hse*!©*** b <D&m**m®.-f & ^ b x , ii&w#«fc ft 
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Z> i> <D b LT{)£V\ ^ co^-^. il(BCoft***5)ft5«t»*tt» ^-fbttXI* 
4b 

c o v&ntVo t b-c«^ — SMb="^K ^- * ssfrWtfc = h s E = M^ = 

TEK«*t5Coft^«iii:Mna^Ni©ft^**:M 
®lt 5 r t «fc o TftM Lt «£ V> 0 BPfe, C o 'fb^fe^iliilS^ {CM n ^ J: 
I>*N i ©AofeWtiBTtS ctt^-l:Mn-N i tfcJftS:*f W **S t 
iotftltl^. :;r©c o4b^&ibTt±^^&;esi£v^©-e;fe*Lff#K 

IS£$;txfcV^S, U< tfta-»<* h (I Ik *«Mb»flS = '*/»' h ( I I 

I k E9 = Mit — =» h (I I I ) -a^h (I I k ZkSMb = '*^ h ( I I ) 

i' Sr^ffll-S t ftlcl^fciJJ!), M n OD^ffi&ii flD 4rffll S. 5 £> s 

56 rtlNJIiilTn^ia^^-r -5 dS 5 . c o ik&<&> _b Jcifc — lc & A JifcS £ 

S:ffiV^5riAStt5„ <D *S J£ L i :(Mn+Ni+Co) f*g#j£:i-5fci/?£ 
(3¥m&XWi 5 5 Li 2 Mn o 3 n<D&-$: 

fc«>K:L Mb-fr*«r-*-*«*i*fc-r5 t *v^. isa SHb 

m<OW<=f-Vc. L i / (Mn+.Ni+Co) # , J: L T 1 . 3 5 5fefflK «fc V) & * 

U < l . 2EIT> ^t»*U<f±i. loetTtl, 0..95fliU8J:$ 
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mweffiffl<D l i ik&m&Wffi b,^m^S^<£Ti- 5«35]65v> 0 £ sir f2ds 0 . 

9 5»t-<?*>5 ^ja-fsm^srMmi-s^fec^^^ads^i^-r 5 & ^ it 

;JSff* L<,± 9 U< 9 5 O^C— 1 0 2 5 ttfcSJfcllS^ 9 0 0«C 

t5t^5S3ISr4i:^t^. — itoltaSri 0 5 OtSriattf)^^ 
# pj t b -e $> 5 # % Hfeiiag^i o 5 ot«:l^5 & ^ -ft 

3^w^Jb5 oB^gATasfr^bv^ savant re a* 5 0 n#ra & 
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3E«i ©WR:, ^*Rrtfe*t*. 

y 5" U — — h , ^ntiif uy*-*^ - tf = 1" — — 
r-^^S;^^^^* — a** — h , *J x- ?■ >v % tJ?^ — h, ^<f- As f- f- tvii — 

- n*© Hi : ^-^> mm* t-zh*©**** 

^f^iifh^t Kn77^XlitOf^fr; 1. 3 - i? * * * f » 1 , 4 - 
1. 2 - i? * h ^ a ^ ^ % 1, tf-fis'S 
# =7 ^ i,^©x-r^^ ; T-fc h — f- y A- . f ✓ = h V A-^<D~ h V A^M I *J 

<b fc: PS S £ *t 5 t> © X « ft 

fgfi?®^i: Ittt, L i C 1 0 4 , L i B F 4 , L i A s F 6 , LiP 

F 6 . LiSCN, LiBr, Li I, L i 2 S O 4 , Li 2 B 10 Cl 10 » N a 
C10 4 , Nal, NaSCN, NaBr, KC10 4 , KSCN^©U?-pA(L 
i h (Na) X # y ^ ( K ) (D 1 M & ttMWU * ^ & * LiC 

F 3 S O 3 , LiN (CF 3 S0 2 ) 2 , LiN (C 2 F 6 S0 2 ) 2 , LiN (CF 
3 S0 2 ) (C 4 F 9 S0 2 ), L i C (CF 3 S0 2 ) 3 . L i C (C 2 F S S0 2 ) z> 

(CH 3 ) 4 N B F 4 , (CH 3 ) 4 N B r , (C 2 H 6 ) 4 NC10 4 , (C 2 H 6 ) 4 
NI, (C 3 H 7 ) 4 N B r , (n-C 4 H 9 ) 4 NC10 4 , (n-C 4 H 9 ) 4 NI, 

(C 2 H B ) 4 N-maleate, (C 2 H 5 ) 4 N-benzoate, (C 2 H 
5 ) 4 N-pht a 1 a t e, 7 T V A* X A** * & V 9 J» > * 9 f- As * A* i£> 
mi) f-VJ*. FfVMf^^^/l'*^!' A <*©*«>f jJ-*' tffe 

19 



WO 03/044881 PCT/JP02/12171 

"ST ftE T- fc * . 

^ttp>©mo^-e, LiPF e ttmm l &ic®in > «nfce»ft«s#6>n«jft-c 

£ fc, L i B F 4 LiPF,i Jfctfc bT«?it^^e^^f±©VN t, (DID, MM 
Wi*kcft&ir Szk# h ©£j£tt#fl£VN©T? % m i£ <D ?J< # <g S ft ffi gfHfci" 5 t t 
# "*T IS "T? £> 9 SIS Sir =* h ft 18; "t" £ i: ^pTIgiffcS^T?^^ LV^ C $ fe . ® 

Jii^-^7^/UA^©2 O OMm^Tro&V^Wft&JBLfcJi-a'XfcoT^, SiVN 

<fe S IM* N L i PF 6 -^»L i BF 4 i, LiN (C 2 F 5 S0 2 ) , © J: 3 'fc ✓< — 
T A-^rA-Sft^-*- 5 y^^^^t^iS-a-bT^VNSt, « # <Z> 3ft!; £ ft 

#7K®«?@tp©mfti?w^©ii^ t Lti±, w^«»i4«n4ft*ri-5 y ^ * a 

m?feft5imfC#S fcfelC. 0. 1 m o 1 / 1 ~ 5 m o 1 / 1 ##3: b < , £ b 
£f 3: U < «: , 0. 5 m o 1 / 1 ~ 2 . 5 m o 1 / I T? -5 a 

ft/i v^m«Bft^Jsi-5. jesr:» *&w<d v * ^ mm jBiEas#j semap 

xiifff Lt5 o^c~2 5 o ^ca^tota^T?, 2 ftmumtommmi' z> ^ t & 

<d t> ©-efcttfi iftiftiiiR ux % ^vn„ ^ y^A&ji, y^*A£-&(y 

a-^.x, y ^ * y * a, st** y k^^^od a y 
? A^-a-lSte^ ( y ^ * a - ^ 9 iftfl: dtif^77 
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y 4 K ✓n-K*-*5', ©M&fifc&fif. #*«#-#^#) *#*Wfeh5. 

fe^BWPS ( d o o 2) 0. 3 3 3 - 0. 3 5 0 n m 

alA^filfOifel^ $ L a 2 0 n m _h 

c $4 # ft >f£ & ^ <E> # $ L c 20nm Jh 

£E*& 2. 0 0 ~ 2 . 2 5 g / c m 3 

? 7 ? 7 4 h©^ffi«rJ:E©*feKi<toT9)tf it, ® fl? ® <Z> # fl? «: 81 f&l 

u.f ^ii^ y ^ !7 ^ - 7* 5: = >> a , y*-*A-», vt-v*-**, Uf 

Mrafl^^l&fcRt****** 8 !-®©**** *P i$ )ft ^ 1J- -Y Xl 0 0 /i m T "C fc 

*>tctt V* £>*t£ 0 fcl*.tf9L#, tf-A-S/w. fJ'KU, 

®j # — * x i?xy * 1- £111 ft 
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m&jEmztvikm\zte, wiB*»#**^oftn:, mmm. m^m, 

^fill, &Jg (41. =y<Jr;w, 7 ;> 5 = !> A , IS, *«) ft, &Mli#tx 
^tmtt-fe 9 5 y ******* ©i**tt*t «•* imx&Z:tiib<Dm&!®) k LT^ 

5 o n%is«f* l < x #k o . 5 aa%~ 3 o l ^„ # 

^T-fe^ U Z/Zf? y * % 0 . 1 ~ 0 . 5 ^ mOjgtt^ fc»#UTiV^5 i^g 
Jft * S * (HI ft* T # 5 Ittbmt. Li^„ Ci^^co^-^^fefj:, $J3i#j&iB-8"T?fc !? . 
^wlii:t5J:-5tt«-il^-efc5. ^ © fc «> , vlii^i, s Sft-d-ttu 
fflft>v*ttft % # — A- 5; ;v x ^fijtf — ^.5 A> h o fc «fc 5 # 2B -6- ^ £: f£ s£ x &5 

f&mm%m htb, sis* n<y^ h^^/w^-p^^uv (ptfe), ^d? 
y-fktr^y^v (pvdf), tj^uji^^v, # y k° w -em tt$yi> 

ac^W-^pfV^-v?^^^ — ^y-^— (EPDM), ^/UTftWfcEPDM, 
X'T-U^'Zf ? ^ =T A ( S B R ) x 7? ^ =f A*£> =T A#tt«r^ft-5 tJ? y — & 

;SLtt:Att©ttfiftK:**LTl'>'5 0 11%^»SL< , 2 ~ 3 0 

fltrffiit)te^J t UX«x a** **#*i'^fA't>ti-^, =P /V -fe ;v n - * 
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L X 0 . 5 ~ 1 o b < > £Mn 1 — 2 li%«5|* 

Jtfci^L, ffiitsr iiaot, »a^f^«s*t5. stia^^^-fe^ovNT 

f*> T^y ^-^-□-;u/i^©n-7-3-7^ ^i/, * y — V = 
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•tz^bfrb, mffife Steffi ts li^ 0 ^■*-tt**fea*ifcbfc« 

x « is ^ b r t as gi * tt s » 

SM^fc, 5 ^f*#JSi-5 £. t b V*. V ? A — & m?&ffl * l" — 

* SrflSfifc-T "5##* i: 0>J & * V * ^ V , # y tr 3 *t 

7 sMb if =• y ^ - h y 7 /u* * u is&m&fc, 7 ? #>\f =■ y > — 7 a* * 

& > y^A-^mmJi-tr^i'-^tex #1 £ fi r ? y p = h y 
if = ;nfp y fv, Ttf y 7 y it\f - y 7* ^^otK y t ttftft t T?#l5fc<* frs 

$ y ^- 7 J* & > ±i& bfc J: 5 <c#M^^»*§ 

ijKU v-7 , ;^SrtffllTfflV^5^:, If # Ift ±"t* «> S * b V^ 0 BP 
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r*, 9 ^*/wH#fr?W«r#ffi UT*Il»^*^«l (UV) SrfliV*fc?K (EB) 

■»l&mKW bin. £9 MrW&Uzte, 2 fi) r^yu-h {^^v^^ 

y = — a* ( ^ * ) r^yw-K ^Pifwy^ya-A'^ ( * * ) r^yu — 

h, Tv^fV^-^^^^^'^l'^y^ — A* at * 5 1 ( ;< * ) T * 'J U — K 

S-a-gE2£iJ:<OxKy^^U^^y=« — ( * * ) T * !l U — K i£ 2 £A _h 

©^yypewy^y 3-/v^ (^*) r * y w — k tfyji-^i/at^t^/tf 
y t^^^o b*i/y*i^fr©^ ( ^ * ) r * y w*- k ( ^ 

* ) t * y h, Adft^f ^ sm * * ) r^yv-h^j, 3t 

( * * ) rni'-h uyyfD-^n/<yn) ( ;< * ) r * y u — k 
^y-tyvhy ( p< * ) r^Di^-h, ^y-feyvro^^i^^^-^i/KftSn^o 
hy ( ;* * ) T^yu— ? V ^ V ^ <D zf u ¥ u * * <y V HM® <d h V ( ;* 
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©by (^^) r * y h^}, 4^f&^_t<z>#iirf& r * y h 

y^xy^u H/vf ( ^ * ) 7^yu-h, ^^y-fey^^dr-^ ( ^ * ) 

/I'M, * * y * » h^&, tfv^s*, tf = ;^isi, -fi^-i'^ift. ? 

—/uM. <4*a^m, Vh73yl, ^^-wv^p^^, r=» = 

y h®fc^), ^fiafp^/v^v^t^^-wv^/v*^^. 7^ y^7 5 K — 2 — ^ ^ 
/I^o y< V*/V* Xtt-etbfe©^ (Lit, Nafi, Kt, T^*=!> 

~c l 8 ©JIBJ»SlX«liS^:T;v=«-/v, 7;^vy(C2~C4)^ya-;v, 
ztfyTA-^rW (C2—C4) ^ y =« — ;V m t? # #J tc * f /Mb b it <o 

14 2 i&T 5 Zs-QW&f&ycr 5 K <ffc L t <*> (^l/^ / 75 K, N-^^/W 

vi/^y®^ K , n, N - i f- u 4 is J 7 % K* if), ( ;* * ) 

T^y/v^^-^^^ [ci~ci 8©jiiffii (^^/w, ^f-zv', T'otf/v, y^- 

2 - ^ fvi"^ =*■ /v , *xTyn-^> 7;^-;^ T^y^&ieo 
ct. * f /V , X te T /> W V ( C 2 ~ C 4 ) ^ y =J — (if vy^D 3- /V x 7" 

tatrv'V^ya — i, 4-7"?y^t-;^) i^^P7;^i'y (C2~ 
c 4 ) ^ y 3— a* (tKjj if i/y^y Tjfy^nt'v^^y = — /W t 

y A-^i: ox^f;!']^^^) T^y ;>7 5 KXteN-g^ ( * ) 7 
;!);i/75 K [(^^) 7H;v7 5 K , N-^f/v ( * > 7^y^7? K , N 
-^f P-^(^)7^J^7? H«f ] ; ^ ~/i^* 7/VXIi7 y ^^^f^v[^ 
&tf — /u, M7y;v§]; tf — f ^XI47!J;n- f/w [7"f /vif i;n 

— f^, K-r ^7 y /n-f/v^] ; ?F^fp=: h y frik&W T?Vv 
=■ K y MFvaMl^iTHlT^a-* [(^^) 7y^7;va-;v 
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y K ;vr % ; ^i-* fi) r ^ y V"- ust] ; ^^s-^^r^- / 

^U^^ :T n If uy, /fy^f 1/y, ^< Vt 1 V N ( C 6 ~ C 5 0 ) a — 

tl/7^*?];^V7^ ^3RJ»at*tfMb3!k*[V* P-<^X^,iX^P— ^r-fe^, 

ypifwy§] s£ # a£ if *t 5 . 

— '/^^!) — x/v^J.^y ^^/w^^t-^^I — 

y «/«>/pt 5 v^s { h y ^ y y s^r * h % r h7^n i/&A'&t $ 

;7x-;v^y^K jKlKWISSi^tf**'!' { * *y 4t y ^at 

3.^Wxh75>', 3, 9 - (3-7?;7 , Of;V) - 2, 4, 8, 1 0-f 

hnt^t^ifo [5, 5] !7yf*y^}, $ti^y7?y® ?*-yi/y 
i?7?y,^75/7s-;v^y^K#y7? Ki{^^-r-»Jt?y 75 H<*k 
I&Mzk^J® {mi&7 9 ;vWt. y- h 9 t K o ^ * A-^, ^ * «y- fc K p 38 

Tic 7 ? /^n. $tzK hll^llyH, **** ?^"*-S? y * ilk ^ * J —A^M { 7 ~ 
J — /u j if, =7 v 9 «*k -KV * n**-? 9 is {#Pt^77^F§K 1 = 7 § i/WL 

( h y ^ (^^f;i'75;^f;i') 7 a / — jv^ 2-xf;v-4-^f;W5y 
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So 

y^T"^— h> 2, 2, 4 (2, 2, 4) - h !) > f /I'-^ + t^ f l^y^'f ^ 
i/T ~j~ — h N p-7s = W^{>'f yV7t-h, 4, 4' - V * n <¥ -> y 
?yi?^y^7t- h, 3, 3' -i?^f;V^7x=^4, 4' -i^>f 7V7t 
— K e^r^^^^ y h , B-*fl/y^yj/7t-l>, hV? 

* u ^ -( y ^ t -r — h , y7*oyi?^yi/7t-h, 1 , 5 - -7- 7 

^WS^yS'T-*- — h „ trans-1, 4-V^BA*»/^{?,<y{/7t- 

3iot#y7$y® C2*flB{b*w {** ^i^^y^-A^ ^nt-uv^y^ 
—,v > v^T-u^y v a — /is* f > > if y 3 -/w^K 3 wtMfc^-* { ^ y 

y-^T^^^}, 4 Wf^te-a^ ^ y ;* y h-^, a^n^rs:^ h 

y i/y^7 5y,i?7i = ;M^y^7 5y>f i«7^f p-^v^P^^-f-y, 

fA'^a ~> K3£ k 5 Wli-fk-a-® {2, 2, 6, 6 - 7 b 7 * * ( t K P * V 

y 7-^) ^*n^=*iJ-/— /v, -^if HJ7?y^if), 6 f !Mfc-e-<fe { y a- 

t-^t#ISK (7i?lfyi, o, m , p - 7 Z =t ^ ^ x T 9 

is ^m. v ; —s^m) t(om^^, # v *>7°v 7 ? [>y*yt- 
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7 5>| { hf y ^ V, N - ^ y V^K ^T$>-m{N, N, N ' , N ' 

-f|v7^;Hf-l/yj57*y, N, N, N\ N ' -fh7^f;H, 3 — ^ 

?yi;7 5y§K M7?y| {n, n, n\ n* -^y^f;v^xf 

h!)7?y$}, ^^r-^$>-Sg{N, N, N ' N ' -f h7 

ABCOKN. N' -'^^ f ;nf^7^^N l, — 1, 

(5, 4, 0) !7 . ^ x -fe - 7 (DBU) } S£ . RTfZtl 

WT?»Jht6r i: t io-C»llcf^S!$ti5 0 jE« t A* ^ * $ U ^ * — 
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-wit Lt^if t>H5. 
< mmm > 

je*, n®. mmw. ^^u— *afet*fcm»#jiK«!fttfc*-e*>s. 

(HlHEtftJ l ) 

* B! SI R J*« fc: * * 3 L (Ps/h^) Atifc, Sfe|cpH=ll. 6 t ft 5 i 
^j^i5rI^T 1 2 0 0 r p m b , t — * — JC «fc «? £ 5 

3 3 m o 1 / L . ~?*'/l'8ttftS0. 5 6 3 m o 1 / L , 3^;V hlg^O. 5 
6 3 m o 1 / L . t K7^VlS*5 0. 0 1 0 1 m o 1 / L J: 45 ± 5 IC IK® 

Vtf (MnS0 4 ) TkmWi. til&L-y tr>v (N i S0 4 ) zK*£#U Sklfta^/U 
h (C o S O 4 ) TkmmRXt t K7i?y (NH 2 NH 2 ) z|c}#$e£2I-£bT#*: 0 

Rjfc»l*J £>s tfHBJR**#*r 3. 2ml/min(OM*-t? 

«&©EJS«rtK:iett«Jfc»T bfc. - *X £ L- T > 1 6 m o 1/L©7 V ^ - 

TtKStO. 2 m 1 /m i n © «4 T? Jte» K W T L- c *frSESJS<§ 

rt*#0>pH#ll. 6 (±0. 0 5) i-l£(C/i5i5^ 3 2 "/oTk^-ft-T- h y 
? A*»«SrWriR«jK:ia!A bfc 3 . 0 L h % K - £ * t 4 -5 «t 

5 % 7n-jl<yys-tot^7 y-5r^^lc#Htfc. JR»* TH 6» 6 
0B#W&i®^, B. o . 5 H# Piim I*) © fSH^ *tt£j£^ ©* 7 y — b^io 1& 

Blbfc^^y— £ ii L , lOOtf-lftl^t, Ni-Mn-Co* 
efclWWtt©©*****:. * y * *<ftlS*r«IJe©tt*, iN i -Mn-C o*«ti 
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Wfrtt, d-Ni (OH) 2 Mf&&mm*M h Itt A,T?^S i h #:b*>o fc e 

#feHfcN i - Mn-C o*ttWSIfr tTk^^y ^£ A - * 41 » * * SrJEi^Jt 
"X? L i / (Ni+Mn + Co) =1. li:/«C5J;5^#fiL-> + # L fco 

mSrT^5^®ir5#^3fiSTA/b.m^^S:fflV^T. K9W^T«EilT, 10 
Ot/hrTlOOOtJ t#It 4 1 OOOtKtl 5h rifcJSU. & 1 
00t/hr1?6 OOlCtTftSU, <D'&Wi*& \^ ^ L i-Mn-Ni-Co^ 
-fraMtS**#fc. 3i y * 0^80 »&*UfcL i-Mn-Ni-Co 

$ ^ gg^^R3-m^^§Jl^tL5 a - N a F e O jiil^ifr-Cfco 
I C Pi^^llf©^!, L i x . x Mn 0 . 36 Ni 0 . 3 z C o 0 . a 2 O 2 mi$& 
mWlslto i»»*ftKi5BETH:*S«B:0. 5 m 2 / g T? 2b o fc . * fc , 
^SEHH^ES^^ (SEM) |C£ o T!&|B*'fr«ibfc©te^*«ft Lfctt*, « 

-&)&^<Z><ft;ic(D 1 0 0 /£3:Sfc#5fifla UT-&i|&^@t::fc*fc h £ 2. 6 M 
m i * o „ 

t ^ ^ Wk & 0 . 9 1 5mo l/L,=y^A-SSiSO. 4 2 2mo 1/L. 
= ^/H^iSiS 0. 4 2 2 m o 1 / L , k K7^>SS#0. OlOlmol/ 

Li4i±5lc, (MnS0 4 ) 7k^^> mWt-v tr* (N i S0 4 ) 

il="^^ h (C o S 0 4 ) *j&#;fttffc K7-^ ( N H 2 N H 2 ) * « 
m&m& UT#feJS*f^«rffl V^fc £ i 1^X14 HJM 1 tllCLTMn-N 
i - C o #ifcl!ilfB#&fE§S! bfc. 3i y * xmmftMfeVtfe&s ^Mn-Ni-C 
o AftftlTBttB:. j3— Ni (OH) 2 M&&mm*3: t LT^Ay"CV> 5 £ t &t> 

#b*i,*:Mn-Ni-Co h frm.it V ? A & ® ^ J* 

TL i / (Ni+Mn + Co) =1. 3i*Scfc5{'Wfl:b, &tt09l£l3ttttC 
It L i— Mn— Ni— Co ® # ® % # . X ^ilJffflgC^S, # 
S> *V L i-Mn-Ni-Co WL&Wt4£ %0 ft , SriH R 3 - m |C jlS $ Jl5 L i 
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MO 2 #i£lc2lP JCT. L i 2 MnO a *ilJ:*Jl5t5 ®ftB.& 2 1 0 i£W 

#>bti,1t 0 2 0 = 1 8. 6 ° W[Hl*T^fcMi-S 2 1 0 <D\B\m&<D&£tt. & ^ W U 
0. O2£fcofc. ICP0fi!cM©SS« L i !. 3 Mn o. s 2 N i 
o.nCo 0 . H 0 2 ji*S:Wlfc. BE TJfc^M^SttO. 6 m 2 / g ir ft o „ 

JK^Sr^J5fc LTi> Sixfc. - & i& ^- <Z> ft ;£ tf> 1 0 0 £*r##3E<a b 

T¥-l&li:^«:*i6^: t w <E>, 1. 5 /z m t o fc . 

(Ulifefll 3) 

vy^yfS^O. 9 1 5mo 1 / L , = v >T ArWk&tf 0 . 7 5 6mo 1 / L , 
=« x< >V h jg ^ # 0 . 088010 1/1,, k K5^y®S^0. 0 1 0 1 m o 1 / 
L h S «t 5 ©ft ^ -=5- i-' ^Jtf ^ (Mn S0 4 ) fofeWi. fife 16= y *W (N i S0 4 ) 
7.k*&?£, A' h (C0SO4) Tk^tJtD't h*7^V (NH 2 NH 2 ) tK^ 

i - C o *ttfrHE^Sr#SS! Lfc. 3i y ^ ^^HJ^fJU^O^m, KM n — N i — C 
o^tbttWttH:* 0— Ni (OH) a S8**««r2£ i A/T?V*3 £ fc 

1 ft* 

tLi / (Ni+Mn + Co) =1. 1 i45i5Kffit, HlfcfllliUUfcfc: 
LTLi-Mn-Ni-CoS^iW&Ht, ^ y * * B E iff M * <*> » * s # 
btlfcL i-Mn-Ni-C o^^m>fkfef*x Sfflj|R3-mlC§l$H5o- 
Na F e O 2 # 3g fcl flP & T , L i 2 Mn03=fit-*^i"Si^^ttSHItfr^^2 
2° tC^fckftfc. 29 = 18. 6° CD UltfrSM-S* 1" 5 22° <D ® #f <D 3tS J* 
Sr^ttJUfci:^^., 0. 0 3 o I CPftl4*tf©ft*, Lh. l Mn 0 . 

6 2 Ni 0 . 43 Coo.o60 2 JfcRj£&tfllB Lfc 0 BETJtglSliO. 6 m 2 / g T? 
foofc. jilt 3§E£!®^ IS RlS&**M^©-^J|*^* s ^A 

LT "IfcJ&^SrJgfift bTV^S«l^*s|aa9 £ ftfco — l 0 0 

fti&iSl l.X¥-%)Um&&lto*L t - -5>x 0. 8 jimJi^ofc. 
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(nmm 4 ) 

•^Vtf^^gdSO. 7 9 2 m o 1 / L % =• y ^ A' jft JS # s 0 . 3 5 2mo 
3/;vhiSi 5 0. 6 1 6mo 1/L, K K5i?yi(E#0. 0 1 0 1 m o 1 / 
L k #5 <fc 5 > > (MnS0 4 ) 7ki§?&, 5fcM = y >r (N i S0 4 ) 

ilia/^u h (C o S O 4 ) 7X^^5.tFt: Ky^^ (NH 2 NH 2 ) 
L-C»fcJK****fl!V N ;fc- k«r»VTW:3i*lfc«l k Rtttf:: LTMn -N 

i - c o *ttfriKfr(*v 0— Ni (oh) 2 iigSS®5r±i utt^T?v>5^ 
k *s fc> o . 

*f fciafcM n - N i - C o sttrttMVtt k *«4*fc V 7 V A- k SrlSC^Jfc 
t»L i / (Ni+Mn+Co) =1. 2 fc 4 5 i 5 fc^SL, ^Jfc#J 1 k 
LtLi-Mn-Ni-Co***ft*tftfc. » 5> * ^ & d iff 80 3fe O W * , # 
bfrlZL i — M n — N i - C o&&&t<KVS\*> ^fflllR 3 -mfcilSJlS a - 
N a F e 0 2 f l!JS±^^tH$tlfc. ICP®^^«f©MI, Lii. 2 Mn 0 . 4 
5 N i o. 2 C o o. a B O 2 *&j&Sr?8lf& Lfco B E T Jtt jgili 0 . 5 m 2 / g X' 

j£<HLT¥^fiS«r**fct-5, 1. 5MmkJfco^ 0 
(^ffi^J 5 ) 

•v^^^iSi 5 0. 6 1 6mo I /"L * =■ -y & ^Wk&ft 0 . 3 5 2mo 
3/<;vMI^ 0. 7 9 2 m o 1 / L , t K?S?yil[#0. OlOlmol/ 
L fc /£ 5 £ 5 Kl > m¥fc^?>#^ (M n S O 4 ) fifc8*=$"5 r /l' (N i S0 4 ) 

7k fem, iRa/^h (CoS0 4 ) *i*»Wt K?^!' (NH 2 NH 2 ) 
^cSriS^ VxnitmnWi* Ri'^itZ. k %V&^X&mi&W I tUStClTMn-N 
i - C o *tfcUfriE#&f£aS! L*: 0 3i v 9 ^mmVfm^<O^M, #t.tlfcMn-N 
i _ c 0 &ifcffiffl.WiZ. /3 — Ni (OH) 2 Sife^iil«r±fc Lt^A/1?V^5C: 
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b * $ t> d> o 1t o 

TLi / (Ni+Mn+Co) =1. 2 tftSi HJfc 1 i 

LtL i — Mn — N i — Co m & 8tfc m £ # tz. 0 V ? * Wt. EI #f SO 5t © * * # 
fefrLfcLi-Mn-Ni-Co $ & 4fc > £ W I* R a - 

N a F e O 8 *5ta«£K:ttffl I C P Ml&ftVi <Dm&. Lix.xMno.8 

8 Ni 0 . 2 Co 0 . 4B O 2 JfcfLEfc£??6i& Lfc 0 BETJt^SiliO. 4 m 2 / g T? fc 

-C — 2fcJt9fe^«r?^Sfe LTV^1H^*Sfiffi!j Ztl1t e -lkm*(D&m<D 1 0 O^fcJfctt 



(Hiifc0)J 6 ) 

•^VjJf^iSS^O. 2 9 0mo 1 / L N = y-^ ^ & & tf* 0 . 2 9 0mo 1 / L , 
a hJ»a?AS 1 . 17 9mol/L, t K?i?VjSft^0. OlOlmol/ 

Li*4i5l^ St*-*' J'tf v (Mn so 4 ) **tt*?KI*=y*->MN i so 4 ) 

h ( C o S O 4 ) fc K 9 i? is ( N H 2 N H 2 ) 7km 

ffi*m&\^X'&timWm*: RI V^Cw i Srl&V^TIi^lSf&ftl 1 £IU$l|CLTMn-N 

i - c o &tkmmfr*ftm l*:, ^ y * ^^m^aii^©^*, n - n i - c 

o *ifcl!frli#f*, 3— Ni (OH) 2 M H tft if & £ t Ltt A,T?V> 5 n i # *> 

f t>tifcMn-N i - C o #ikmm# b y T-frA-yJcttLftsfci&ilJt^Jfc 

TLi / (Ni+Mn + Co) =1. 0 J: 45 £ 5 l^fft MMM 1 b m&iz 
LTL i — Mn— N i — Co « ^ tt^fb 4to £ # . =:y^^i»Hlff»lJE©3»*» # 
t> ft L i-Mn-Ni-Co^ -g-^fc 4fc f* , ^^^R3-mfCiSM^tv5a- 
N a F e 0,«3ft3flS±fc*ttJ*3h,fc. ICPMMoSI, L i i . o M n 0 . i 
esNio.iesCoo.eyO 2 M^]WLfe. BETJt^BittO. 4 m 2 / g 

?H^LT-^«[^*^fifeLTVNS«^^«ffiO$ttfc. — ^JSt^-ro^S© 10 0^ 
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vy^yiSiSO. 8 8 0mo 1/L, =y4 p /l'lft# 0. 8 8 0 m o 1 / L 
b Z £ 5 \z , mWf? ^ # *s (Mn so 4 ) 7ki$iRRtJ ? iiift&-y'Jr;MN i s o 4 ) 

- N i *ttttri^^«r^SS! Lfc 0 xy^8@jfffflS©illi*< #$>*tfcMn -N i 

#«ttfr»#tt* 0 — Ni (oh) 2 site * *3fi lt 5 r i as*?** 

#t>H*:Mn-N i *et«tF^^fc GH^fcHn h(Co 3 0 4 )iLiOHfc 
*®fltt?L i :Mn : Ni : Co = l. 0:0. 165:0. 165:0. 6 
7 fcS «fc 5 &S5ESb§!i|5&#*tg v^T 21 Hifefll l IB® t 

tolt5rttL i - Mn-N i - C o W £-$Hb f£§5i U fc 0 ^ y 9 xBE\$T 
mfe<Dffi%, H% L i - Mn-N i - C o & iMfc «fe »* ; £ FA I* R 3 - m {£ A JS £ 
JlSa-NaFeOjiJI^iCttil^fc. ICP||M©gl, Li li0 
Mn 0 . i6sNi 0 . i a s C o 0 . a 7 0 2 a&j££i&S&bfc 8 B E T tt^lStt 0 . 5 

1 0 0^4r«#j£«lLT¥^St**J6fci^5, 1. 8 M m t o fc „ 
(HSfefll 8 ) 

^y^^^l^O. 8 8 0mo I / L x =• y tr )V JSS Jfl* 0 . 4 40mo l/L. 
a ^ ;V K 81 $E # O . 4 4 0 m o 1 / L . t K7^yiSi s 0. 0 10 1 m o 1 / 
L t /f 6 i 5 f£ > gtI&-^#>' (Mn S O 4 ) y ^/V (N i S O 4 ) 

7ki£$u lia^/H^ (CoS0 4 ) fr^mRTfi: K 7 (NH 2 NH 2 ) tJc*& 

LT»;fcJ&**tt*/l K j£ *§ 1*3 © * f£ # * ^ P f^fcfrfcfcft 

o C £ |& V^ T W: 2l 0»J 1 £|!fUfUcL-CMn-N i - C o # £t M H ffc & f£ 

b^i 0 i y ^ ^j^iBijffiu^rojgmx 2 e = 2 o ° #3fi©3ftv^ia»fj||HJ:aD*.-c» 1 
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0 0 t 2 2 0 ttiSfc t> l ®$ff&&ffi.& S> fr> & M n - N i - C o * £t iitr # f* x 

0— Ni (OH) 2 \Z.1®7LXa— Ni (OH) , SI tt ifi *« # K J* J* L T V* S 
t # tf> o . 

#f,nfcMn-Ni-Co *ifcl!friP# £ V f- V A-7k^©* i SrlS^J* 

TJL I / (Ni+Mn + Co) =1. 1 fcft5J;5tffil» 3fe Jfc « 1 i W fll tC 
LtL i — Mn — Ni— Co £#fc 0 *y^^J»0#f*Jfe©.tt*x £ 

IWI^R3-m{!l^M$ttS a-Na F e O z ^itlC* Z.X , L i 2 Mn0 3 ffiiCi 
*t5tl^5 iHjtfr^a* 22° KIRft fettfc. 20 = 18. 7° © El 3f 18 
f5 2 2' Ol9#rJgl«>9feftJt«r#ft Lfc fc S. 0. 06i4ofc o ICPM 
#*T©*t*» Li i . iM n o . 8 Ni 0 . 28 Co 0 . 26 0 2 ffl.& £$115 L fco BET 
J:b^M©»0. 6m»/gifcofc. * > it® l^it^l^l^ 0 $ 
*t« -2fci&^cr>teHt© 1 0 0 ,£Sr*£#5fiM It. k C 2. 0 

/i mi: 4ofc. 

(Jfclfcfcl 1 ) 

■ry^^iS!} 5 1. 0 5 5mo 1 / L,sy ^^1** 0. 3 5 2mo 1 / L % 
a^^l>»l# 0. 3 5 2 m o 1 / L , t K9S?yIflE#0. 0 1 0 1 m o 1 / 
Li:/i5£5(:> ai^^^V (MnS0 4 ) y*-/MNi S0 4 ) 

***** «»=>^^ h ( C o S O 4 ) K7'^V (N H 2 NH 2 ) * » 

LT Srffl v*fc i t & l&VNT tefUJifl!) 1 fcPH3UcLTMn-N 

i - c o &tkmmwzr?m l*: 0 *y **i*iii*rai)6©JBr** ifctifcMn-N 
i^flnBtts* u-Ni (oh) 2 mtfH&mm*3= k u-c■&^■cv^5 r. k &t> 

ibtifcMn-N i - c o #tt«ltntt t *BHb V T*? ; A-7k*»*fc SrW^J* 
"PL i / (Ni+Mn + Co) =1. 3 ft 5 £ 5 t£ # ft L N iM«Kl 
LTL i — Mn — N i — Co & -fr»*b «r # fc . * y * * ft @ Jff $9 £ <D , £ 
l|»R3-ml:il^5o-Na Fe0 2 ii||:JPits L i 2 MnO s *ItC& 

3fc1-5fcjl.fe;H5lEl^ftas2i 0 Kl&i&e>:txfco 29 = 1 8. 6 0 H] #f fc 
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&ffi<D&&, L i !. 3 Mn 0 . eNi 0 . 2 Co 0 . 2 0 2 jfcRj& £ flgfg U ft 0 BETJt 

( J* ffe 09 2 ) 

•^Vtf^i&SaSO. 7 0 4mo l/L^y^^iS^O. 1 7 6mo 1/L, 
a ^ ;U h $1 S tf* 0 . 8 8 Omo 1 / L N t K 7 *J > Wt & & 0 . 0 1 0 lmo 1 / 
Li/iSipl:,!!-?^^^ (MnS0 4 ) fiiiElfc^ y 4- /w(Ni S0 4 ) 

7k mm, mwt = '**'b (c o s o 4 ) 7K»*»^-t k^^v (nh 2 nh 2 > 
i - c o &&mmte$:ip$i hit, ^ * * x&mmmfevwm. #$>;jxfcMn-N 

i - C o *ifcll{rl§2#:te> j3-Ni (OH) 2 9 «t A * it * * ± b A, T? V* 5 £ 
i: # o o 

# htlitMn - N i - C o#fettltlig#:fc zkSHfc y ^ £ A i: fclgl^ifc 
TL i / (Ni+Mn + Co) =1. 3 5 Hi£0tj 1 t mMiZ 

Lt L i — Mn— N i — Co & ®Hfc 4fe £ # . * * * ft © ft M <D £ M 
HR3-m|Cj§IJ^5L iMOjfjlCJtit, L i 2 Mn O.affitftltS t 
%hfr%> 0ff^^ 22° {cp.*^tl,fc 0 26 = l 8. 7° ©[al^f j|SJc:*t-r 5 22° 

ffi^fc^ittiiC^iii^SriilLfc. BETib^ItlJO. 3 m 8 / g "C *> 
ofc e Sfc, J: !> ®8U £ 5 -&*a£^of£ic<Z> l 0 0 £ 

(J*$fc0!J 3 ) 

> >M& & 0 . 3 5 2mo 1 / L % = y <5r ;V }g & # 0 . 1 7 6mo 1/L, 
a^A-MS^l. 2 3 1 m o 1 / L , t K?i?y»flt#0. OlOlmol/ 
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LtftSt V # V ( M n S0 4 ) 7jc *g . m fSt =• V >T A* (N i S0 4 ) 

7k mm* mm="*» y- (coso 4 ) ***atft K5??y (nh 2 nh 2 > 7k^ 

i-Co#tt«II*«, 0-Ni (OH) 2 M&&mi!k*3ib UT^A,-CVN5 r. 
* «S fc> d» o B 

#^ttfcMn-N i - C o AttflftBtt £ TklMts y A-7jcJfcg«&^i: SrM^Jfc 
tLi / (Ni+Mn + Co) =1. 2ift5J:5tffit, M M m 1 P3 m L 
j_ Ma _ Ni _CoS^ift*Sr#fc, ^ y * ^^E^faiJ^oJ^m, 
L i - Mn-N i - Co^-g-^^ffeltt;. a-Na F eOjiSSrf t, £ fW # R 
3-mC'M*n5a-Na F e 0,tai«±IC«lffl4Hfc. I C P *i £ #f ® 
*§£: N Lia.2Mno.2Nio.1Coo.7O s &J&«rlfefBLfc. BETttiffiS 

1*0. 8m 2 /g-efcofc„ iliai^if tHiti fiisns-ft 

tt^fiDtt«0-l 0 0 *Sr*{*:iafflU-C3pJftia:««r*«>fc fc 2. 6 /i m t 4 

1 |C* *T7B-r,, ±|B^ffi01JS.T>'JtI|{£^J-C^®!bfcL i -Mn -N i - 

C o IS^SMt l-O^T , ; L i t Mn ,N i b C o c 0 2 IIJ3(t5 a , 

b, c <om t Lti 1 O = 7n^BEI±{-#^:-C^-r o 
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m i 





Li x Mn a Ni b Co 0 0 2 


Li-Mn-Ni-Co^#^<b^3 


X 


a 


b 


c 


l=J XFT iwJOS IS. **• 

\ » All / 


BET ib^ffif^ 
mVg 


U m 


/JUi 17 J 1 


1 1 

1 • 1 


u.ouu 


0 390 


0 320 




0.5 


2.6 




1 .o 


U • *J c. \J 


V. £, •* w 


0 240 


0.02 


0.6 


1.5 


^Sfe#J 3 


I.I 




0 430 


0 050 


0 03 


0.6 


0.8 


igtte^j 4 












0.5 


1.5 




1.2 


0.350 


0.200 


0.450 




0.4 


1.4 


i*i /JUi 17'J 


1.0 


0.165 


0.165 


0.670 




0.4 


2.0 




1.0 


0.165 


0.165 


0.670 




0.5 


1.8 


USS^ 8 


1.1 


0.500 


0.250 


0.250 


0.06 


0.6 


2.0 


Jt^J 1 


1.3 


0.600 


0.200 


0.200 


0.04 


1.5 


2.4 


JtttOT 2 


1.3 


0.400 


0.100 


0.500 


0.03 


0.3 


2.1 


tt^J 3 


1.2 


0.200 


0.100 


0.700 




0.8 


2.6 



^;&#j;&tfifcigfc#J^#kft*: J &ft-?*l<£>L i - Mn-N i - C o m&WHk®)* 

7=7 v 9 S.tJ5 3S^F^J-efo 5 *y 7yft^-y (PVdF) Sr. m*Jt 8 5 : 

1 0 : 5 (Dm^-emS U , N-^f/V-2-^P!l K * (NMP) & & T + # 

B#ra$£j!& Ufc^, /l/^JDIt, 1 c m 2 © R 48 & K: ^ GBf U % IE^itbfc 0 
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0 0 2 ) 0. 3 3 7 nm, c ft # ft <D ffi & =f- © # $ (Lc> 55nm) & t>* # y 
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